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Application No. 
09/184,572 



Applic™s) 



McKerracher et al 



Examiner 

Sharon L. Turner, Ph.D. 



Group Art Unit 
1644 




H Responsive to communication(s) filed on _ 2-13-00 , 

□ This action is FINAL. m 

□ s,„c e m app.io a «on - m — ,or * -~ 21?"" " * *" ' 
in accordance with the practice under Ex parte Qua)W35 CD. 11, 453 O.G. 213. 

37 CFR 1.136(a). 



Disposition of Claim 

B Claim(s) 22-31 



is/are pending in the applicat 



Of the above, claim(s) _2£fc29. 
□ Claim(s) 



(S Claim(s) 30. and 31 

□ Claim(s)__ 

□ Claims . 



is/are withdrawn from consideration 

is/are allowed. 

is/are rejected. 

is/are objected to. 



are subject to restriction or election requirement. 



Application Papers 

□ See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

□ The drawing(s) filed on is/are objected to by the Examiner. 

□ The proposed drawing correction, filed on . * QUoapptovad. 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C.§ 119 nofaWcH 

□ Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a) (d). 

□ All Borne* B>ne of the CERTIFIED copies of the priority documents have been 

□ received. 

□ received in Application No. (Series Code/Serial Number) 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 

"Certified copies not received: " 

□ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 1 19(e). 

Attachments) 

(S Notice of References Cited, PTO-892 

B Information Disclosure Statement(s), PTO-1449, Paper No(s). 7_ 

□ interview Summary, PTO-413 

□ Notice of Draftsperson's Patent Drawing Review, PTO-948 

□ Notice of Informal Patent Application, PTO-152 
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DETAILED ACTION 

1. The Group and/or Art Unit of U.S. Patent application SN 09/184,572 has changed. In 
order to expedite the correlation of papers with the application please direct all future 
correspondence to Examiner Turner, Technology Center 1600, Art Unit 1644. 

2. The executed oath submitted 4-19-99 serves to correct the earlier identification of 
inventorship in accordance with 37 CFR 1.48(f). 

Priority 

3. Acknowledgment is made of applicant's claim for foreign priority based on an application 
filed in Canada on 10-31-97. It is noted, however, that applicant has not filed a certified copy of 
the 2.214.841 application as required by 35 U.S.C. 1 19(b). Prior Art is applied accordingly. 



Election/Restriction 

4. Applicant's election with traverse of Group I, claims 22-24 and 30-31, species ADP- 
ribosyl transferase C3 antagonist, in Paper No. 10, filed 2-22-00 is acknowledged. The traversal 
is on the ground(s) that applicants have demonstrated that inactivation of Rho family members by 
Rho antagonists permits neurite outgrowth and allows neurite extension in the presence of 
growth inhibitory factors, that this in turn can foster the regrowth of injured or degenerating 
neurons in the peripheral or central nervous system, that the claims are directed towards a single 
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invention, and that the group of candidate Rho antagonists are optional embodiments of the 

singular method of the invention. 

This is not found persuasive because the products and methods are distinct as set forth in 
the restriction requirement and the Rho antagonists differ in both structural and functional 
characteristics such that the claimed methods of treatment with the Rho antagonists do not 
overlap. A search of the prior art for one of the antagonist would not reveal prior art for any 
other antagonist. In addition, a prior art finding for one Rho antagonist molecule would not 
render another obvious under 35 USC 103, and thus the species are distinct within the claimed 
methods. 

The requirement is still deemed proper and is therefore made FINAL. 

5. Claims 25-29 are withdrawn from further consideration pursuant to 37 CFR 1 .142(b), as 
being drawn to a nonelected invention, there being no allowable generic or linking claim. 
Applicant timely traversed the restriction (election) requirement in Paper No. 1 0. 

Claim Rejections - 35 USC § 112 

6. The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention and of the , manner and 
process of making and using it, in such full, clear, conc.se and exact terms as to enable any 
person skilled in the art to which it pertains, or with which ,t -s most nearly connected, to 
S and use the same and shall set forth the best mode contemplated by the mventor of 

carrying out his invention. 

7. Claims 22-24 and 30-31 are rejected under 35 U.S.C. 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to reasonably convey 
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to one skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. This is a written description rejection. 

The specification discloses proteins named ADP-ribosyl transferase C3 enzyme, Rho, A- 
37 and Y-27632 which correspond to various chemical, and polypeptide structures. The claims 
are directed to or encompass Rho antagonists and Rho-family antagonists including chimeric 
proteins, analogs, derivatives, and mutants which are not described in the specification by name, 
structure or function. Thus, none of these compounds meet the written description provision of 

35 USC 1 12, first paragraph. 

w y-r,,!, tnc v Mahurkar . 19USPQ2d 1 1 1 1 , makes clear that, "applicant must convey 

with reasonable clarity to those skilled in the ar, that, as of the filing date sought, he or she was in 
possession of the invention. The invention is for purposes of the 'written description" inquiry, 
whatever is now claimed." (See Vas-Qth at page 1 1 1 6.) 

The skilled artisan cannot envision the detailed chemical structure of the encompassed 
compounds and peptides and therefore conception is not achieved until reduction to practice has 
occurred, regardless of the complexity or simplicity of the method of isolation. Adequate written 
description requires more than a mere statement that it is part of the invention and reference to a 
potential method for isolating it. The specific nucleic and amino acids are required. See Ekisv, 
Eevel,25USPQ2d 1601, 1606(CAFC 1993) and Jm C ™ Inr v Chur ai Pharmaceutical Co . 
UsL, 18USPQ2d 1016. 
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0M cannot describe wha, one has no, conceived. See EUfcoJ^ 30 USPQ2d ,48,, 
,483. ,n BdtoBaW, Cairns directed to mammalian FGFs were found u„pa.e„,ab,e due to 
lack of written description for the broad class. The specification provided only the bovine 

sequence. 

Therefore, the full breadth of claims fails to meet the written description provision of 35 
USC 1.2, first paraph. Applicant is reminded that V^makes clear tha, the written 
description provision of 35 USC 112 is severable from its enablement provision. (See page 
1115.) 

8 Claims 22-24 and 30-31 are rejected under 35 U.S.C. 1 12, first paragraph, because the 
specification, while being enabling for a method of overcoming axonal growth tnhibition from 
chemorepulsive factors in a cental nervous system or a pertpbera, nervous system of a subject, 
tbemeU.odcomprisingde.iveringADP-ribosylCJ—etosaidCNSorPNSwbere.nsaid 

delivering promotes increased outgrowth of damaged neuronal axons, does not reasonably 
provide enab,emen, for neuronal regeneration, outgrowth induced by any Rho antagoms, or Rho 
mutant, or dendritic outgro^h. The specfication does no, enable any person skilled in the art to 
which i, pertains, or wi,h which i, is mos, nearly conneCed, ,0 make and use the invention 
commensurate in scope with these claims. 

As to claims 22-24 and 30-31 , the skilled artisan recognizes that even single amino acid 
nations may affect the biological function of proteins in an unpredictable manner, see in 
particular Cbob, PNAS, 77(0=321 1-14, June ,980. The claims recte rho antagonists which are 



Application/Control Number: 09184572 
Art Unit: 1644 



Page 6 



mutants, derivatives, chimeric proteins and active fragments. However, the specification fails ,0 
teach the bread* of Rho agonists which retain the ability to overcome chemorepulsive factors. 
For example, there are no required residues, conformational epitopes, conserved 
immunoreactivity, structure or functional activities which define the ability to ac, as a rho 
antagonist, .n addition, antagonists may be specific to a certam rho-family member, such as C3 
transferase is specific to Rho, see in particular Jin e, a.., 1997 (IDS), p. 6528, column 2, lines 36- 
39. The nature of the invention is complex as chemorepulsive factors may be differentially 
expressed in the CNS in comparison to the PNS, different cells and anatomical locations are 
affected differently upon, damage and the We and extent of damage in the CNS and PNS is 
dependent upon multiple factors including bu, not limited to the blood supply, the presence or 
absence of pathogenic organisms, the presence or absence of Schwann cells, microglia and 
macrophages, the prevalence of compiling factors, for example the presence Alzheimer's 
plaques and the presence of one or more chemorepulsive factors. 

As to claims 22-24 and 30-3 1, evidence suggests that Rho-family mutants differentially 
affects axons, dendritic trunks and spines, see in particular Luo et al„ !994 and Luo e, al„ 1996 
ODS) which teach tha, mutations m Dracl and Racl inhibit axona. outgrowth bu, not of dendrite 
outgrowth. Thus, it appears that specific Rho family members and Rho antagonists differentially 
affect axonal and dendritic neuronal outgrowth. The examples provided by the instant 
specification are restricted to a teaching tha, following optic nerve crush, animals exhibited 
greater atonal outgrowth when administered C3 transferase, a Rho-specific antagonist. Thus, the 
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specifications enablement appears to be limited to producing increased axonal outgrowth 
following treatment with C3 transferase. 

In addition, with regard to claims 22-24 and 30-3 1, the sum affect of promoting neurite 
outgrowth is dependent upon the particular chemorepulsive factor, the Rho-family member 
affected and the specific Rho antagonist. For example, as set forth above the inhibitor C3 
transferase is no, known to affect other Rho-family member, Jin e. a.., 1994 (IDS) also teach 
tna, dominant negative Rac. inhibits coUapsin-l-induced collapse of growth cones and collapsin- 
, inhibition of neurite outgrowth but that dominant negative Racl remains sensitive to myelin- 
induced grow*. Further, a similar mutant of cdc42 does not alter growth cone structure, neurite 
elongation or coUapsin-1 sensitivity. Thus, it appears that the Rho family member, antagonist 
and chemorepulsive factor are critical for neuronal outgrowth. However, the specification 
provides no guidance such that the artisan would expect that other rho-family antagonists may 
produce such effects following nerve enrsh. There is no guidance as ,0 the Rho-family members 
present a, the tajury site and there is no guidance as to the chemorepulsive factors which are 
present following damage in optic nerve crush, the CNS or PNS. Thus, the specifications 
enablement appears ,0 be restricted ,0 promoting axona, outgrowth following optic nerve crush 

by delivering C3 transferase. 

The specification does not teach neuronal regeneration, i.e., the regeneration of new 
neuronal cel.s bu, alternatively appears to teach outgrowth. The skilled artisan recog: 

that neuronal cells do no, regenerate following embryogenesis. In additon, there are multiple 
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factors in particular to mammals which lead to the intrisic property that CNS neurons fail to 
regenerate following transection, in particular as taught by Jackowski, Br. J. of Neurosurgery, 
9:303-317, 1995, see in particular abstract and p. 304-313. Applicants demonstration fails to 
teach regeneration because the neuronal axons are not repaired, i.e., they do not traverse the 
transection to establish functional connections with the severed partner. Thus, the scope of 
applicants enablement appears to be restricted to increased axonal outgrowth. 

Further, with respect to the limitation of claim 23 wherein the damaged neurons result 
from spinal cord injury, stroke, or neurodegenerative disorders, the specification is limited to the 
teaching of overcoming growth inhibition from chemorepulsive factors in the CNS or PNS. The 
specification does not teach that spinal cord injury, stroke or neurodegenerative diseases are 
associated with chemorepulsive factors. The specification is limited to the demonstration of 
promoting axonal outgrowth following nerve crush. As taught by McKerracher et al., Exp. Opin. 
Ther. Patents, 1999, 9(ll):1571-74, p. 1573, paragraph spanning columns 1-2, the "suggested use 
of Rho antagonists in neurodegenerative diseases seems to be based on the assumption that 
neurodegeneration is associated with increased concentrations of nerve-growth inhibitory factors. 
This is not necessarily true; indeed there are data from studies of the AD brain which indicate a 
loss of growth-inhibitory activity in both aqueous and lipid soluble extracts." Thus, as the 
specification does not disclose the diseases or injuries which are associated with increased nerve- 
growth inhibitory factors, the scope of enablement cannot be extended to specific diseases which 
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are not known to be associated with increased nerve-growth inhibitory factors and which are not 
known to have overcome growth inhibition via Rho antagonists. 

Thus, in view of the quantity of experimentation necessary, the lack of working examples, 
the unpredictability of the art, the lack of sufficient guidance in the specification and the breadth 
of the claims, it would take undue experimentation to make and use the claimed invention. 

9. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as h,s .nvent.on. 

10. Claims 22-24 and 30-31 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. The claims recite "Rho antagonists" and "Rho-family 

antagonists." 

In claims 22-24 and 30-31, the metes and bounds of a Rho antagonist or a Rho-family 
antagonist are unclear because the skilled artisan is not readily apprised of the molecules 
encompassed by the claim. The metes and bounds of the "Rho-family" is unclear. The 
specification fails to teach which proteins are encompassed by "Rho" and a "Rho-family 
member." There exists no defined structural or functional limitation such that the proteins is 
recognized. Further, there is no defined structure or function of a Rho antagonist. Thus, not only 
is the artisan unsure of the antagonists encompassed, but without direction as to that which is 
encompassed by Rho or a Rho-family member, one of skill in the art can not determine that 
which is encompassed by a rho antagonist or a rho family antagonist. 
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In claim 24, A-37 and Y-27632 are unclear as there are no structural or functional 
features of the claimed compounds. The chemical compositions should be recited and 

distinguished from the names. 

In claims 22-24 and 30-31, the metes and bounds of "promoting regeneration" and 
"damaged neurons" is unclear because the skilled artisan has no guidance as to the effects 
produced via "promoting regeneration" and cannot readily recognize whether a neuronal cell is 
"damaged." There does not appear to be an assay for functional regeneration or particular 
condition with which the method is associated. Thus, the metes and bounds of the method are 
unclear and the artisan is not readily apprised of when the invention has been practiced. 

Claim Rejections - 35 USC § 102 or 103 

U. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless -- 

12. Claims 22, 24 and 30-31 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Somlyo, Nature 389:908-911 (IDS). 

Somylo teach the administration of Y-27632 a Rho-associated kinase inhibitor which 
when administered to animals reduces high blood pressure. The administration of the compound 
to animals inherently produces the promotion of regeneration of damaged neurons. The 
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,he inhibition of neuronal axon grow* associated with growth inhibitory proteins including 
myelin and glial scar. Thus, the reference teachings anticipate the claimed invention as the 
method merely comprises administration of the compound which is equivalent to Somylos 
teaching of administration for high blood pressure. The blood stream would deliver the 
compound to both the CNS and the PNS and there appears to be no measurable effect to 
promoting regeneration. 

13. Claims 22, 24 and 30-31 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Zipkin et al., Cell, 90:883-894, 1997 (IDS). 

Zipkin e, al teach mig2 — which are defective in OTP hydrolysis, see in particular, 

p. 883, column 2, lines 30. The mutants direct neuronal axon outgrowth, see in particular gm38, 
Table 1. These neurons are withinthe PNS and CNS of C. elegans and occur in the presence of 
myelin and glia. The neurons are damaged as they are mutated for mig2. Thus, the reference 
teachings anticipate the claimed invention. Thus, the reference teachings anticipate the claimed 
invention. 

,4. Claims 22-24 and 30-31 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Bartschetal., Neuron, 15:1375-81, 1995. 

Hansen e. al teach increased axonal regrowth following optic nerve crush in wild-type 
and MAO-deflcien. mice after application of the 1N-1 -body directed against the neuri.e 
growth inhibitors Ni-35 and NI-250. The treatment inherently possess the property of preventing 
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OTP exchange. The injury is associated with glial and myelin sea,. Thus, the reference teachings 
anticipate the claimed invention. 

15 . Claims 22-24 and 30-31 are rejected under 35 U.S.C. . 02(b) as being anticipated by 

Zalishetal., Retina, 13:145-47, 1993. 

Zalish teach attenuation of axonal loss following optic nerve crush via treatment with 
8 a„gli„sides which inherent* prevents OTP exchange. The treatment thus results in increased 
axonal regeneration of neurons as measured by increased vialble axons 2 mm dista, to the injury 
site 2 and 4 weeks following monosaliogangliosides. The injury is associated with glial and 
myelin scar formation a. the site of the injury. Thus, the reference teachings anticipate the 
claimed invention. 

16 . Claims22,24a„d30-31 are rejected under 35 U.S.C. 102(b) as being anticipated by 

Dillon et al. Methods in Enzymol., 256:174-95, 1995. 

Dillon et al., teach C3 transferase assay in brain homogenates which comprise the 

administration of C3 transferase to neuronal cells of the CNS of a subject, the CNS being 
assented with glia and myelin. The administration of 40 ug/m. recombinant!, purified C3 
inherently promotes neuronal regeneration and reverses inhibition by growth inhibitory proteins 
in the mammalian CNS. TTte tissue inherently contains glial and myelin scars. Thus, the 
reference teachings anticipate the claimed invention. 
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Status of Claims 

17. No claims are allowed. 

,g Any ta« of a genera, nature or relating to the status ^^jf"* 0 
be directed to the Group receptionist whose telephone number » (703) 308-0196. 

Papers relating to this application may be submitted to ^^^^^ 

l^^T™^^ *» ^ 1600 1S (7M) 3 ° M242 ' 

should be directed to Sharon L. Turner ftt.u. wnose » If attempts to 

be reached at (703) 308-3973. 



Sharon L. Turner, Ph.D. 
June 5, 2000 
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